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PHYSIOLOGICAL BASES AND RNGULTS OF THERAPY OF CHRONIO 
OOROWARY INSUFFICIENCY WITH TRE AID OF BILATE- 
RAL LIGATION OF THE ISTERNAL MAMMARY ARTERY 


: 
[Following is the translation of an article | 
by V. I. Kolesov entitled "Fizilologicheskiye | 
Ohosnovaniye 1 Resul'taty Lechenlya Khronienes~ | 
koy Koronarnoy Nedostacechnosti pri Pomoshchi 
Dvustoronney Perevyazki Vuutrenney Grudnoy Ar~ | 
terii"(erelish version above) in Klinicheskaya | 
Meditsina (Clinical Medicine), Vol. Xit, No. 
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Presented to the Moscow Surgical Seciety on 25 Sentem- 
| ber 1959. 
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Molesov) and the Cenartuent of “ospital Puerapy 
Prof.’ iaRatatoy) of the Firat Leningrad Mecical Jnati- 


tute imeni Academician I.F.raviov 
At the vresent tine a punber of surgical og¢ratious are 
recommended for the treatinant of chronic coronary insutyiciency: 
syrmmatheatony , removal af the stellate. ganglion, suturing of 

é 

ation of an aserntic adhesive pericarcitis, abdominizat ion uf the 
neart, anc so Fortine Hewever, Le advanced cases these operations 
| 
‘ontail a certain rishi and, because of this, are not much Used. 


‘Moreover, gome of the aboveedelinented surgical interventious 
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neighboring organs ans tissues to the surface of tae heart, cre- 
See i 


RE Rita OE LS A 


disrupt tne normal physiolo,ic conditions of activity: of the 


heart, which is especially undesirable. 


Us the Bumerous gureical weds of ireatins,angina pectoris, 

* _ we use gilateral tLigetion of tue tatersnal asmaary artery | 
(the bieski operation, £939). ‘Partieular atientiaon as drawn 
eoctiee pperation by Baitezzati aid dareciateds woo published 
ey Ts. anaes cases (1955). Of tereizn dotlee muplisned 
vedently, attention is werited by the article of ubover C1997) - 
ang nis coauthors and tae sewage pubidcaricus of stattezzati 
(1959), in whose most recent work data were published on 
304 operative cases (1953). | 

in the Soviet Union we were tae first te perfor: the operae- 
ids OF Liat in the daterunl mammary arteries in aigina pector-~ 

s ; 

is and were also the first to puolish artictes on this saiject, 
in whieh we present both the inmeciate ane lonyeierm resuits of 
treatwent of patients as well us YC@ Gata. Tec articies of 
EV. Yetrovesnly and associates, Ak Seipees A.A.usalov 
were written and published aiter our vore. 

the operation of bilateral internal aamuary artery Lij;at- 


ioe is be sed on tire collateral vascular canncetions between 


tae artery 


Lents 


teis vessel ond tae myocardzum. After Lligution o 
at tie Level of the second or toird intercostal space, tae arte- 
erial pressure préximai to the ligaiare inereazve: py ten to 15 
ma ade, Tne blood flow froa tae proximal oart of the artery 
passes tarough the sericardiophrenic artery te tre vesseks of 


tne pericardi ow and partiaiiy reaches the myocardium. 


Imptovese:.t of tne collateral blood supply of the myocardium 
followi.g Ligation: of the Lute: ial waniary arteries uas been dem-~ 
eustrated iby ee exuers wents of an associates of our clinic, Aeois 
iPeviue » 


in dogs, in one series of experiments, the left des- 
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cending coronary artery was ligated; in another series of ezper- 


an ‘ ~ ¢ 7 ar i Arye, 3 Spey REEL DY oe ery > + ge y z ge 1 he eT Sr ‘i; : . 
dmeuts, beta internal nemmary arteries were Lirst Ligateo ana, 


aiter an interval ui time, tne ieft cescentlifg coronary artery me 
was Lisated. it turned oat that, in the first series of exneri- 
Jets ‘six of e@ignt dors diet, whereas in the second series anly 
three of 12 Cied. Consecvcentiy, in acute coronary insulficiency 
Sanaa survive better following prelim nary ligation ot toa 4G- 
tersalk mamuaury arteries. taiis fact may be explained by tie de~ 
velopuent of coitateral ¢ireulation ta the myocardium Cue to 
tee Livatioan ee beitervnal mammary arteries. 
ry mow we cave onerated or, LEO patients with chronic coron~- 
ary aunauitictency. an tais article we enail diseciss t.e results 
of trentinent ofonly Li of tuose patients, with dares ef subse- 
Guent observation ranging trom four montas to two years. All vat~ 
; ients vere subjected to pilateral iipation of the anternal man- 


wary arteries. Z.ere were 7) men and a womens. koe ave grouns 

ot the natients were as foilows: from 4% ta 5, 52 patients; from 
SL to 56, 9% patients; from Ol to 70, 25 patients. The madority 
GE vatilents vere sufferers OF sone Curatyoin (ibree to nine years) 


and in LOY the condition nad lasted for more than ten years, 1.8. 
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a duration which, in theopinio. of some surgeons, is lacomparibie 
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With successful survical treatrent. GF Lit patients, only 40 vere 
Capabie even of Lihat work; themagority (70 of the 116) were ins 


VRE thie. born 26k EMA fee 4 ATLA WOR. 
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Almost aals of tie petients tae Liv) vad suffered 


ayocardishl infarctian, and ten had had reneated (two cr three) 
infaretions. <oypertensiu.. was seen in 3y natients, circuiatory 
Gisturhince of sta-e Fo an dive, and of stage if in six. in tivo 
paibents, in acchiion to oanina, taere were Precuent attacas of 
DAV OMY BH Lb tacayveardia, ane in two there was evicence of cardiac 
astoma., 

Uenee, all of our catients suffered severe atiperosclerotic 
cardloscierosin, often with tie presence of ayoce wedial infarction 


Lo tite Hastory, Crrcuiatory failure, ane associat OG BY PErtedsioan. 


netituted almost 
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Lue Wost Berktushy a2i:L pationtis, wh 
waiyY OF Guy ocerative serles, ine satieced tor many years with 
afvana pectoris. Attacts océurved ei cht to ten times a day in 
Lleese people and Lastec sountines as Luts as an hour aud a hald. 
Most of the time thee pationts were confined to bea ane were iain 


abie to care for theamseives., at tubs grou. ablwuost nualf of tue 


patierts ase¢e usapeotics to relisvs pain. o68ore tuan 2 natilenis 


we 


in this sroun of sericasiy ili hac been hpenvens izec roneatediy 
lis the taerapeutie clinic. ail mean “ oF conservative therapy 
iad beon exnausted, since taese ped elther Seen ineffective ar 
uad Led Lo enly a truisient imoreveavest ain the clinics: ataic. 


bhe Seecane sreuo GF patients had coronary atneroscierosis 


whtaout uyocardial ingarction btu tue hantory. TViese nationts 
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hee sufferec anvina pectoris for periods of turce to five years. 


Attacks Gn tue - often acearred eally anc tasted for 2° to 


aera ary ; rr yu .! wy a F' 7 : i se Tees «a, ani . ree ar + t we arr oer cen - * case hae f Pah 
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aiived in tue thera -eutic eclinie om ¢lse were treated an AG opid 


atory dasise All means of cuuservative therapy vac Faiied to 
erecuce lastiug pocitive reailts. 

dis Trav waierlty oF the overated patientr, oaly Ligation of 
RE tee | wibuary arteries was attempued.. No onerations 


asscciateé «ith opening of tue vericardian of, muca less, “ita 
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incision icto tae pleural or peritoneal cavities are aiciuced in 
im @li natients operated upon by ust, bilateral internek 
wanmary asters Lliratios was carric« o1t anter focal anestaursia. 


noe Pevek of Livatiot was taint BOG. Joor th rd antercosta Sa Ge « 


moto arteries from @ eletie ine- 


‘wart 


Sufficient access wes geaned ti 

ision ten to 12 em in beneth, which uns tue form af a slingatly 

curveé are (corvex Coumvard) passing trensvergely across tie 
mecLlastinum | 

jane continaiog to the ctaer side into tie correspent.s wy 

iutéercostei space. Afbor drcisiie the sxin ana ; snhbcutaneous 

tissue: and lisvatinys the external magucry arterics, we uses 
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free an the pectoralia major muscle slightly 


bet 
oO 
a 
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id 


O.unt Cisgsect: 
from tue chest. Yue intercustal muscles .ere calefuliy dissect- 
ech WR tai Sina hd seissors, with care bei... taxen nut ty cater tue 
pleural cavity byings sear them, At a distance of ansgut mie eu 
from the ecge of the sternus, wo incised the lascia ana beneath 


4%. in the fatty tissues BOGE ed the tatwary arteries with the 
q 5 4 4 
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accompanying Wounds. 4 Lligatuce was passed uncer eacn artery anc, 


" ys : “Dagens G . a " " my mie? “a od te | aan t i a ‘ 
Bk the narroe, gnaverchoucral Hypyace, tio VGeKeis were PEecetu ibis dur 


eater eee tere : StS nes ee s 4S es ' ss ‘ Cat as + gig peo ic eye 5 ~? ne Pe Sita 
ai a & Poy FEY Tiber . 6gis VORA ee RUS Cee Lae saeeged Bmewar Tie 


gooer Liscature. Doe Sate »Pocecure® WAS Carried out orn both siees 


Due Licisron wae then closed witnout crainarve. 
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tolerated by ever the most serac- eiy Gth, it saoule ge earrgen 

With particular care to anestaceaia and © ivit acpropriate pa ORG Ls 
osvitel preparctiac of tie patient. Jader the inPbuence of anx~ 

iety, an paaeeks of anim: may pe irducec th sweu patients. <«aor 
Anestniesia ano ebsence of contact with the vationt may ge ce. edure 
ive fooan attack of ansina at the time of onevation. Vhe jest 
inPiluunee wiih can be exerted om oulients awaiting ooeration is 


= area a a4 A et es at ary dy Sings - fe aig *. sm eN Lathe eo 7 aren - “f rst oP Le 7 a an at 
tant of patients nreviously ovorated upon. he Gigannearagce of 


amejrak attacts joa taer and aq SON ntinuatioan of the need for nie 


trO~ Fy 
glycerin aid narcotics 15 tie strungest Foru of oersuasion. 


dir tue postop rative oeriou at ds necessary to <casure rest 
for tne patient, io observe him carefully, and to meet all tie 
requiresents of a careful survertive ru.dimen. 

ive umaecd bate results of onerationyunon observation of pa- 


“a “ “ v " - ea = fe Se ee ra > rr ere ‘te eye ” : + , mS neter . af “ be 
tients up to teo mo: ths after ororation, are cuaracte:isec in tie 


3 
follovang way. Aitcoess of angina ceasee coupletely in 59 uatin 
ents, Fetauwe Less Frequent in ‘f>, and were usehru. ed dm di. 


in oil ouerated catientes, the CG nrior te oncration shoved 


MAPrced cnronie Corviary insuffaciency (fa...Vishnevaiaya aud Ye, 


v 
ah pate a ANE A, AP thr ste ERNE AA Vinal he Am tas 


|i. TsaLloLlikhina, Ye, M. “Ar'yeva). Patients With complaint 
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of pain in the heart region against a background of funetilo 


| 
inal disturbances but withour obvious ECG changes of chronic, 


coronary Line eufficiency were not advised to heve operations, 
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Big. 1. Blect cardiogranof patient 4. 


a) prior to bilateral ligation of the internal mammary ar- 
teriess 
b)} five and one-half months efter operation. 
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ECG studies showed tiat, eur ene the first days after opera~ 
, th On 


tion, tne indices of the 20G improved in 4ci patients, cid not 
change in OG, and deteriorated slichtly in two (pro .ressive signs 


By 


of chromic coronary insusSicirency). Uenee, 2) @ shenifienwst nim 
ber of natientsa, there was not only disappoarance oF anmkitial at«- 
tacns after aperva:.iou, but alas an improvesent im tie decree of 


* » 


coronary insufliciency as recorded on ite ECG, which is very val 
vabie ifs tue anocraisal of tie Limeciate resuite of Lreatuent, 

Tae Lonv=tern Fesiictes of treatment were stugded in Llu cas 
tients. he dutes of follow-up oiservation ran ed from four 
months ta two years. iuring this perica attachs of angina aid 
not recur in 42 patients, were much leas frocuent in ' (in ad- 
ete being Less prolongec anc Less severc, cesvite relaxa- 

b . 
tion of the strict regimen), ane suoweé no substantia t Cranes 
zn 2) natrients. 

Of preat inportasce arc tae Pindiiigs of BOW anvesti vation 
of patients at remote astes after operation. A Cistinet baprove- 
aent in the ECG pattern was seen di. 47 patients. 

Let us cite teo cases. 

Patient 4, 65 years old. fn Lis, with shysical exertion, 
‘ tris nee cat besan to exverience transitory vains in the Lert 
enest; then thenoine becase mire Frequent ané severe. Since 1957 
tie patient had noted severe -aibe appeariug several times a Uay 
not ondy vuen sae was active but also at rest, radia tin. into tie 


¥ 
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left arm anc band and into the stapula. Jignes of 


a, 


ecarciac insufficiency pecan to eevelop. ‘Vu. patirentwas treatce 


twice is the theraveutice clinic. ne ase ef nitivoylycerin ana 


Bee ——ee 


j pA 


eee PMS R ENTE OSE ESRC Re ; 
lyalidol, ss well as repeated intrecutaneous blockade, pro- 


epee wate ven papsanitaary ites in Peat Ee te RLF Nee 


anecnein, Wai arees, 


ot ee 


ivyided no improvement. fupsequently the patient became ine | 
i 
joepecttated for even the lightest work and was compelied tae 
lstay in bed for the greater part of the day. | 
| . 
« : 
| ; | | 
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Pig. @. Electrocardiogram of patient 0. 
{ 
: : { 
2) Prior to bilateral ligation of the internal mammary | 
ar arteries; | 
ih) two months after operation. | . | 
i | | 
Hutritional status was good. There was slight cyano- 


sis of the lips. Heart rate wes 70 per minute, and regu« 


sar; the blood pressure WHS 160/160 mn Hg; the heart sounds 


ewe oe 


iWere not sharp, and A2 was reater than P2. 
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Sne ECG prior to oseration om LY “pptember 1953 (Fie.l,a) 


showee deviation of the electrical axis ef the ORS to the left, 

ned a norieental electric:: positio of tos heart; T, wasn posi~ 
i : 

tive bet low, and I, was ucnreely nositive. ihe Se, ape 2 OS 

slingtivy below tie aiseelectric lise. sinsnosis: aypertrop .¥ 


ot the bett veotricie, ecronaiy insufiiciency in the area siut- 
oiiec by tue Left Coruna, y artery. 

on 24 September we layetec Lae Liiternal memuary arteries. 
Altace G1 anpInd CeAueie “ae patient vas releasec from the 
clinic oo tie Putyu worteperative day. 

Five ent oneehali montus after operation, the patient's 
eoncition was still good. Attacks of ausina bac not recurrce, 


che getient was able to earsy out her domeetic duties. 
f : 


i - f. qo ee yn f : ae on : dig _ et eee Rape his ee 4 
‘ CG Ory Td fake rahi L3Gy {34 to 4 i 4 bb? aaomed tine WE VES to 


7 
: ie ee 
ve distinetly oositive. Corclusion vas that ther- was bo pur 
therevigensee oF Goronexry Losuffiecrenc)y. 

Fatient G., 33 years oid. ‘his patient bad experienced 


anpinal atiacis for taree yeas. Attacks of pain oceurred turee 


Ss Was 


oral 


44 


to four times @ Cay enue Lasteadis to %. minutes. Ulapgnesi 
atwerunclerotic cardi osclerosis. 


tr GO Deceaber L35d, tee internal mammary arteries were 


5 etal 


jeated., Alter over:tion the anginel att cks tisappeared ond 
C1d not recur at any .e@ter time. 


ee 


Gue BOG prior to operation (Fiu.et,a) showed clear siens of 


chronic coronary insuificiency. ‘wo moindtas after operation the 


LM had reverted to normet (Fig, 2,b.)- 
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These examples show thet sometimes the ECG indices 
‘dmprove somewhat: with this, there is disappearance of the 
lehences of chronic coronary Lasuffielency hich were pro« 
| nounced pr.0r te operation. 
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However, suen ee Longeterm results were not silways 
forthcoming. : : 
i Aecordinge to our observar “LOLS s in eight percent of pa~ ~ 
tients the Lorg~ tern results were Letter than the immedia- 7 
te resulte, whieh may be gue to the gradually inecres sed cole 
lleteral oixewlation of the mVOC sardium due ts Ligetion of | 
F | the internal mammary arterics, | 

i 

| | | 
| In general, however, the a ee results were Less | 
satisfactory than the. fumediate On fhe findings are | 
shown. in the table, | 
Table | 
Comparison of Immediate and Long-Term Resuits | 
jn Patients with Angina Pectoris Treated | 
by Blleteral Internal Mammary Ar- | 
tery Ligation A 
| 
| 
} 
| 
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whe cay gy bile, ee 
HACTOTEL MPMICTy- ty seeuiets of treatment 


| | 
Now CTeROKApLMi | 2) immediate results | 
HocmaG7uHe BX | a Long-tern YOSULTS 
 CHAbI 43 | 43 43; number of patients | 
GO Tevenne aa6o- 5 disappearance ot 
EE BSNIE GHG 0 Hs P , anginal attacks | 
MEHHAX a | “7 s«6) ~veduction in frequen- | 
| ey of attacks and ee 
as : a Sot. = in their se 
» | = ty 
(@Beero. oe | 110 | 110 | 7) course of the disease 
unchanged 
S) total. 
nrattanetaene- rev 
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In sove watients, ceterioration of tue lonsetern results as 
cownareé with the inmeciate ones wus ad ¢ to tae fact that, once 
relleved of tae pouins or scnsations, toese patients began to relax 
their ooservence of tae Feriven aid te wali Ahnu work too much. . 
Ucer tiese Comeitiacsg tie Pfunets onal stress on tie nead inereased 

i te a : , 
to,“reater devres than could be compensated for by the increased 
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peacion is hisbly significant. in another even Larger group of 
patients (44 percent), immrovement could be veriYied. 
us LG: onerated natients (inclading the egroun of Llu pat- 


jevts aualyzed in tid: article), no one died as the resuit o. tus 


ca 


operation. Five patients died from their underlying clsease seve 


eral montis after surgery. Gharce of tueam cied of myoca. cial ite 


farction aiter four to cifat mactha, ane of pnesamonla, ARLiINSL a 


pachuround of severs cecompensatiun, ant® one of ancreassns clire- 


ulatory Fajbaure. 
Apnarersiiy, ligation of tue fiuternal mawnary arterics toe 


Row 
eliminate: the possiviliity of develocment of myocardial infarct+ 


L0G. Aas it does nut roverse tue sclerosis of the coponary 


Vessels. Uperation facilitates only tee epening up and imorove-~ 
tent of natural paths of plead sunply to une ae eeecne. Artili-~ 
cist closure of tie Lumens of ae interual mascary arteries only 
ecoutpiputes socewhat to the blood supply to tae cardiac waseala~ 
ture but it Goes not replece any of the coronary ciroulation 


wadch still coustitutes the basic source of nutrition to the ucart 
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